Amyand's hernia is a rare form of inguinal hernia in which an inflamed appendix is incarcerated in a hernial sac. The clinical presentation of Amyand's hernia varies, depending on the extent of inflammation involved in the hernial sac and the presence or absence of a scrotal abscess. If a scrotal abscess is present, this usually indicates that the appendix in the hernial sac is perforated. However, without the availability of computed tomography (CT) scans, the condition is often preoperatively misdiagnosed as a strangulated inguinal hernia. We describe a rare case of a 64-year-old man who presented at our emergency room complaining of scrotal swelling and pain. Diagnosis of Amyand's hernia with a scrotal abscess was confirmed preoperatively by CT scan.
Introduction
Claudius Amyand was a British surgeon who, in 1735, performed the first successful appendectomy from an inguinal hernia in which the inflamed appendix was contained in a right inguinal hernia in an 11-year-old boy. 1 The term Amyand's hernia was defined as an uncommon inguinal hernia that contains the appendix, which may be perforated, inflamed, or normal. 2 The presentation of an Amyand's hernia can vary, depending on its inflammatory extent, and closely resembles that of a strangulated inguinal hernia. The diagnosis is difficult to make preoperatively. If there is a scrotal abscess within the hernial sac, a perforated appendix is usually indicated. In a review of the literature, only Salemis et al 1 reported a case of Amyand's hernia complicated by a periappendicular abscess. However, a preoperative computed tomography (CT) scan was not performed, and the patient was misdiagnosed with a strangulated hernia.
Here we describe an unusual case presenting with symptoms and signs of acute scrotum whose final diagnosis was an Amyand's hernia with scrotal abscess, confirmed by an abdominal CT scan. To the best of our knowledge, this is the first case of Amyand's hernia with scrotal abscess presenting on reformatted CT images.
Case report
A 64-year-old man presented to our emergency department (ED) with a right scrotal enlargement. The patient reported sudden onset of pain in his right scrotum 3 hours before arrival. He stated that his right scrotum had become progressively swollen and tender. He had a history of left inguinal hernia repair 10 years previously and had a reducible right inguinal hernia for the previous 2 years. He stated that he had not experienced dysuria, hematuria, penile discharge, nausea, vomiting, or abdominal pain.
His vital signs at the ED were as follows: temperature, 37.2 C; pulse, 102 beats per minute, regular; and respiration, 20 breaths per minute. His blood pressure was 179/ 118 mmHg. An abdominal examination revealed normal bowel sounds, but a bulging mass over his right inguinal region confluent with the superior aspect of the right scrotum was found. The right side of the scrotum was dramatically swollen and erythematous. Palpation elicited significant discomfort. The right-sided cremasteric reflex was absent. A plain radiograph image of the abdomen showed no signs of bowel obstruction.
Given the patient's history of reducible right inguinal hernia and the physical examination findings, CT of the abdomen was performed. The abdominal CT images (Figs. 1 and 2) illustrated the path of the swollen appendix through the inguinal canal and into his right scrotum, along with appendiceal perforation and abscess formation. The abscess was confined within the hernial sac. A diagnosis of perforated appendicitis and a periappendicular abscess within a scrotal sac was confirmed.
The patient underwent an emergency appendectomy and herniorrhaphy using a modification of the Bassini method. No prosthetic mesh was used. The operative findings revealed a large inguinal hernia protruding into the right scrotum, with a suppurative perforated appendix and localized abscess formation within the sac, compatible with the CT imaging findings. Microscopically, infiltration of numerous lymphocytes and neurophils in the submucosal and muscular layers of the appendix was observed, consistent with acute suppurative appendicitis (Fig. 3) . The patient was discharged 6 days later in a stable condition.
Discussion
A noninflamed appendix within an inguinal hernia is uncommon, with the reported incidence varying from 0.28% to 1%. 3 The incidence of inguinal hernia containing an inflamed appendix is rare, estimated at 0.07e0.13%. 4 Amyand's hernia usually occurs in the older population (>60 years), but a smaller number have presented in children. 2 Most cases occur on the right side, reflecting the usual intraabdominal position of the organ and the fact that right-sided inguinal hernias are more common than left-sided hernias. 5 Although a handful of left-sided Amyand's hernias have been reported, these may be associated with situs inversus, intestinal malrotation, or a mobile cecum. 6 The most common presentation of Amyand's hernia is a right inguinal mass that is inflamed and tender, with variable degrees of abdominal pain and vomiting. The classic signs of appendicitis, including a fever and leukocytosis, are often absent. 2 Preoperative diagnosis requires a high degree of clinical suspicion and awareness and is extremely difficult because the symptoms are nontypical and depend on the extent of periappendicular inflammation and the presence or absence of peritoneal contamination, and usually point to incarcerated or strangulated hernia. 7 In 2009 Coleman et al 8 reported a case of incarcerated appendicitis masquerading as epididymitis. The final diagnosis was revised as an Amyand's hernia after performance of an abdominal CT scan. Our case, presenting as acute scrotum in the ED, is a rare manifestation of an Amyand's hernia whose correct diagnosis was confirmed by an abdominal CT scan.
The list of diagnostic possibilities for a patient with an undifferentiated acute scrotum is extensive, including epididymitis, orchitis, Fournier's gangrene, hernia, testicular torsion, tumor, and scrotal skin infection. Amyand's hernia with a scrotal abscess should also be considered. Ultrasonography is the most useful diagnostic modality in the evaluation of scrotal complaints. However, in complicated cases, such as our particular case, ultrasonography has a limited role in the detection of the etiology, extent and surroundings. Therefore, a preoperative CT scan should be suggested when an acute scrotum is accompanied by a scrotal mass, sepsis, or bowel obstruction.
Fernando and Leelaratna 9 and Losanoff and Basson 10 defined Amyand's hernia as an inguinal hernia containing (1) a noninflamed appendix, (2) an inflamed appendix, (3) a perforated appendix, or (4) acute appendicitis complicated with related or unrelated intra-abdominal pathology. The classification systems have been based on the surgical treatment recommended, which differs for each type of Amyand's hernia.
CT has been used in the preoperative evaluation of incarcerated inguinal hernias and was diagnostic of Amyand's hernia in many cases. 1 Luchs et al 11 were the first to describe cases (two) on CT scans. Management of each type of Amyand's hernia is well established according to the intraoperative circumstances. 10 Type 1 hernias are treated using elective hernia repair, with or without appendectomy. The use of a prosthetic mesh can yield improved longevity of the repair. Surgical treatment for type 2 hernias is appendectomy and hernia repair, but mesh repairs are not recommended because of the increased risk of infection. A surgical approach for type 3 cases often relates to the extent of complications, which frequently require laparotomy. Thorough preoperative evaluation, including CT, of type 4 hernias can potentially detect the coexisting condition, avoid delay, help to plan the most appropriate procedure, and thus improve the outcome. 2 In our case, although a perforated appendix with abscess formation was found, the septic changes were well confined to the hernial sac. A preoperative CT confirmed this situation. Thus, our patient was treated according to type 2 recommendations and an uneventful outcome was obtained.
In conclusion, perforated Amyand's hernia with a scrotal abscess is an extremely rare condition and is often misdiagnosed as a strangulated inguinal hernia, which also represents a surgical emergency. Use of preoperative CT allows planning of proper surgical treatment to avoid complications and prevent sepsis. 
